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Gaps in Hospital Policies and Practices to Prevent
Perinatal Transmission of Hepatitis B Virus

WHAT’S KNOWN ON THIS SUBJECT: In the United States, an
estimated 1.4 million people have chronic HBV infection, causing
2000 to 4000 deaths annually. Newborn HepB administration is a
key intervention to prevent perinatal HBV transmission and
morbidity and mortality caused by chronic HBV infection.

WHAT THIS STUDY ADDS: This study examined how well national
recommendations for perinatal HBV prevention advocated by the
CDC and the ACIP are implemented by hospitals. It also reveals
considerable gaps in hospital policies and practices that need to
be addressed.

abstract
OBJECTIVE: The objective of this studywas to examine hospital policies
and practices to prevent perinatal transmission of hepatitis B virus
(HBV) in the United States and to and identify gaps.

METHODS: In March 2006, a nationally representative sample of 242
delivery hospitals in the 50 states, District of Columbia, and Puerto
Rico (with at least 100 annual births) were surveyed about hospital
perinatal hepatitis B prevention policies and asked to review paired
maternal–infant medical records for 25 consecutive live births. Main
outcome measures were hospital policies related to the prevention of
perinatal transmission of hepatitis B and the proportion of infants who
received recommended care.

RESULTS: A total of 190 of 242 hospitals responded to the survey and
completed medical record reviews for 4762 mothers and 4786 infants.
The proportion of hospitals that reported each of the 6 policies exam-
ined ranged from 63.0% to 80.6%. Among infants who were born to the
18 hepatitis B surface antigen (HBsAg)-positive women with docu-
mented prenatal test results, 62.1% received both hepatitis B vaccine
and hepatitis B immunoglobulin within 12 hours, but 13.7% were un-
vaccinated and 19.7% did not receive hepatitis B immunoglobulin be-
fore hospital discharge. Among infants who were born to the 320
women with unknown HBsAg status, only 52.4%were vaccinated within
12 hours of birth and 20.1% were unvaccinated before discharge.
Among infants who were born to HBsAg-negative mothers, 69.1% re-
ceived the hepatitis B vaccine before hospital discharge. The strongest
predictor of vaccine administration was having a written hospital pol-
icy for newborn hepatitis B vaccination.

CONCLUSIONS: These findings indicate that significant gaps persist in
hospital policies and practices to prevent perinatal HBV transmission
in the United States. Efforts to avoid medical errors through appropri-
ate implementation andmonitoring of hospital practices are needed to
eliminate perinatal HBV transmission. Pediatrics 2010;125:704–711

AUTHORS: Bayo C. Willis, MPH,a Pascale Wortley, MD,
MPH,a Susan A. Wang, MD, MPH,b,c Lisa Jacques-Carroll,
MSW,a and Fan Zhang, PhD, MD, MPHa

aImmunization Services Division and bGlobal Immunization
Division, National Center for Immunization and Respiratory
Diseases, and cNational Center for HIV/AIDS, Viral Hepatitis, STD
and TB Prevention, Division of Viral Hepatitis, Centers for
Disease Control and Prevention, Atlanta, Georgia

KEY WORDS
immunization, perinatal hepatitis B virus, hepatitis B vaccine

ABBREVIATIONS
HBV—hepatitis B virus
CDC—Centers for Disease Control and Prevention
HBsAg—hepatitis B surface antigen
PEP—postexposure prophylaxis
HepB—hepatitis B vaccine
HBIG—hepatitis B immunoglobulin
ACIP—Advisory Committee on Immunization Practices
AHA—American Hospital Association
CI—confidence interval
NIS—National Immunization Survey

All authors are responsible for the reported research. All
authors participated in the concept and design, analysis and
interpretation of data, and drafting or revising of the
manuscript and have approved the manuscript as submitted.

This work was presented at the Hepatitis B Coordinators
Meeting: May 2, 2007; Atlanta, GA; and the 41st National
Immunization Conference, March 5, 2007; Kansas City, MO.

The findings and conclusions in this article are those of the
authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention.

The assessment protocol was reviewed by the CDC National
Center for Immunization and Respiratory Diseases Human
Subjects Contact and determined to be a nonresearch
assessment of public health practice.

www.pediatrics.org/cgi/doi/10.1542/peds.2009-1831

doi:10.1542/peds.2009-1831

Accepted for publication Nov 5, 2009

Address correspondence to Bayo C. Willis, MPH, Centers for
Disease Control and Prevention, 1600 Clifton Rd, MS E52, Atlanta,
GA 30333. E-mail: bnw6@cdc.gov

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2010 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have
no financial relationships relevant to this article to disclose.

704 WILLIS et al
. Provided by Lac Health Service Adm on March 10, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


In the United States, an estimated 1.4
million people have chronic hepatitis B
virus (HBV) infection, which is the un-
derlying cause of 2000 to 4000 deaths
annually.1 Two primary modes of HBV
transmission occur during infancy: in-
fected mother to newborn during de-
livery and infected household contact
to infant. In contrast to adults with an
�5% risk for chronic HBV infection
once infected, infants have an �90%
risk for developing chronic HBV infec-
tion and when chronically infected
have a 25% risk for dying prematurely
of cirrhosis or liver cancer. An esti-
mated 24 000 HBV-infected US women
give birth annually (Centers for Dis-
ease Control and Prevention [CDC],
unpublished data, 2004). Prenatal
screening of all pregnant women is
recommended to identify hepatitis
B surface antigen (HBsAg)-positive
women before giving birth to ensure
that their newborns can receive post-
exposure prophylaxis (PEP).2 PEP in-
cludes the administration of hepatitis
B vaccine (HepB) and hepatitis B
immunoglobulin (HBIG) to newborns
within 24 hours of birth and is 85% to
95% effective in preventing HBV trans-
mission; HepB administration alone
within the same time frame is 70% to
95% effective.3,4 Hepatitis B vaccination
of newborns also provides preexpo-
sure protection to infants born to un-
infected women when, if HBV exposure
were to occur, the risk for developing
chronic HBV infection is greatest. New-
born HepB administration is a key in-
tervention to prevent perinatal HBV
transmission and the subsequentmor-
bidity and mortality that are caused by
chronic HBV infection.5

Despite the availability of PEP, infants
continue to become infected. Approxi-
mately 40 to 90 perinatal HBV infec-
tions are reported to the CDC annual-
ly,6,7 although the true number of
annual perinatal HBV infections may
be 10 to 20 times higher.7 Perinatal

HBV infectionsmay occur as a result of
various health care errors, including
prenatal testing and reporting, failure
to test all women who are admitted to
delivery hospitals without prenatal
HBsAg test results, lapses in reporting
and documentation of HBsAg test re-
sults in maternal and newborn medi-
cal records,8 and failure to administer
timely PEP.

The delivery hospital is the critical
point for implementing perinatal HBV
prevention activities; it is the safety net
for ensuring that HBV-infected women
are identified at delivery and it is
where time-sensitive PEP must be de-
livered to the newborn. Delivery hospi-
tals also play an important role in
reporting HBsAg-positive women to
health departments to ensure that in-
fants complete the HepB series, un-
dergo postvaccination serologic test-
ing, and, if infected, are referred for
evaluation and care. In December
2005, the Advisory Committee on Im-
munization Practices (ACIP) published
recommendations to address the re-
maining challenges in prevention of
perinatal transmission of HBV.4 To as-
sess hospital policies and practices
pertaining to perinatal HBV preven-
tion, we conducted a nationally repre-
sentative assessment that included a
survey of hospital policies andmedical
record reviews.

METHODS

Sample Selection

The target population included all de-
livery hospitals in the 50 states, Dis-
trict of Columbia, and Puerto Rico as
identified in the 2003 American Hospi-
tal Association (AHA) annual survey.
Fifty-two percent of all hospitals (n �
3102) were eligible for selection based
on number of births (�100 annually),
accounting for 99.5% of births re-
ported by hospitals in the AHA survey.
With simple random sampling, a sam-
ple size of 200 hospitals was needed to

estimate the proportion of hospitals
reporting a given policy with a 95%
confidence interval (CI) � 7 percent-
age points. We allocated the sample
size across 51 strata (50 states plus 1
stratum containing Washington, DC,
and Puerto Rico) proportional to the
number of hospitals in each stratum.
When the number of hospitals allo-
cated to a given stratum was �2, the
selection of 2 was forced to calculate
variance estimation on the basis of the
sample design. We sampled 254 hospi-
tals to allow for an �80% response
rate. Hospitals were contacted to ver-
ify provision of delivery services and to
identify a contact person for survey re-
ceipt. Twelve hospitals did not provide
delivery services, leaving a final sam-
ple of 242.

Hospital Policy Survey

The hospital policy survey was sent in
March 2006 to nursing supervisors or
clinical nurse managers of the se-
lected hospital nurseries. The survey
ascertained whether written policies
regarding the following aspects of
perinatal HBV prevention existed: re-
view of maternal HBsAg test results
during admission to labor and delivery
units, testing on admission for women
without documented prenatal HBsAg
test results, management of infants
who were born to women of HBsAg-
positive and unknown status, and
HepB administration to all newborns
before discharge. Additional charac-
teristics such as geographic location
(ie, rural or urban [outside or within a
metropolitan statistical area]), hospi-
tal affiliation type (medical school/res-
idency training programs) and hospi-
tal funding type (for profit/not for
profit) were obtained from the AHA
survey.

Medical Record Review

Each sampled hospital was asked to
review paired maternal and infant
medical records for 25 consecutive
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live births between October 2005 and
March 2006. Maternal medical record
data collected included demographics
(age, race/ethnicity, health insurance
type), attending provider type, docu-
mentation of results of HBsAg testing
during pregnancy and on admission,
and admission time/date. Data col-
lected from the infant medical record
included time/date of birth, birth
weight, administration time/date of in-
fant HepB and HBIG, and documenta-
tion of maternal HBsAg test result.

Data Collection

Hospital survey and medical record
data were collected by the designated
hospital contact, state or local health
department staff, or, in the majority of
cases, a combination of both. The ma-
jority of participating health depart-
ment staff provided assistance by con-
ducting follow-up telephone calls to
ensure survey receipt and completion.

Data Analysis

We conducted the following descrip-
tive analyses: (1) prevalence of poli-
cies regarding prevention of perinatal
HBV transmission; (2) factors that
were associated with prenatal testing;
(3) prevalence of maternal HBV infec-
tion; (4) HepB and HBIG receipt within
12 hours of delivery for infants who
were born to women with HBsAg-
positive or unknown status, according
to ACIP recommendations4; and (5)ma-
ternal and facility characteristics as-
sociated with HepB receipt at birth. We
also compared maternal HBsAg test
results that were documented in the
maternal medical record from prena-
tal and on-admission testing, as well
as maternal results that were docu-
mented in the infant’s medical record.

Among mother–infant pairs with any
mention of a positive maternal HBsAg
test result, we defined 2 subsets. First,
for estimation of the national preva-
lence of HBV infection, pregnant

women were considered infected when
they had documentation of a positive
HBsAg test result prenatally or on ad-
mission and when there were no con-
tradictory results in any records (eg,
women who were HBsAg-positive pre-
natally but HBsAg-negative according
to infant medical record were ex-
cluded). Second, for assessment of
management of infants of HBsAg-
positive mothers who were identified
prenatally, data on all infants whose
mothers had a documented HBsAg-
positive prenatal test result were
included.

Hospital survey data were weighted
according to inverse probability of
hospital selection and adjusted for
nonresponse. For data analysis of
mother–infant pairs, hospitals were
identified as primary sampling units
and results were weighted according
to the number of annual live births in
the respective hospitals. Analyses
were conducted by using SUDAAN 903
to account for the stratified survey de-
sign. Weighted proportions and raw
numbers are reported throughout.

RESULTS

Response Rate

Of 242 sampled hospitals, 190 (78.5%)
completed the policy survey and medi-
cal record review. Hospital response
rates by state ranged from 0% to 100%
(100% of sampled hospitals in 32
states, 75%–99% in 8 states, 50%–74%
in 8 states, 28% in 1 state, and 0%
[among 12 hospitals] in 3 states). The
median number of responding hospi-
tals by state was 3 (range: 1–10). There

were no statistically significant differ-
ences between responding and nonre-
sponding hospitals regarding annual
number of live births, hospital funding
type (profit/not for profit) and urban/
rural location. Medical record reviews
were completed for 4762 mothers and
4786 infants (24 twins) who were born
January 2005 through December 2006.

Policies for Perinatal Hepatitis B
Prevention

The proportion of hospitals reporting
each of the 6 policies examined ranged
from 63.0% to 80.6% (Table 1). Most
hospitals reported having policies for
administration of HBIG (77.2% [95% CI:
70.7–82.6]) and HepB to infants who
were born to HBV-infected women
(80.6% [95% CI: 74.1–85.7]). Policies
for testing on admission of women
who were admitted with unknown
HBsAg test results (63.0% [95% CI:
56.0–69.4]) and policies for universal
HepBadministration tonewbornsbefore
hospital discharge (67% [95% CI: 59.1–
73.5]) were reported least frequently.

Maternal Characteristics and
HBsAg Screening

The majority of the 4762 women were
white, privately insured, and 18 to 25
years of age (Table 2). Prenatal HBsAg
test results were documented in 92.6%
(95% CI: 90.4–94.3) of maternal medi-
cal records and varied little by demo-
graphic characteristic. HBsAg test re-
sults were documented by copy of the
laboratory report in 12.8% (95% CI:
9.6–16.9) of maternal medical records
reviewed; documentation in the re-

TABLE 1 Prevalence of Hospital Policies That Pertain to Prevention of Perinatal Hepatitis B
Transmission (n� 190)

Policy n Wt% (95% CI)

Review prenatal HBsAg test on admission 133 72.9 (66.3–78.6)
Test pregnant women on admission if no documented HBsAg test result 118 63.0 (56.0–69.4)
Give HBIG to exposed infants within 12 h 145 77.2 (70.7–82.6)
Give hepatitis B vaccine to exposed infants within 12 h 152 80.6 (74.1–85.7)
Give HepB to infants of mothers of unknown status within 12 h 133 70.3 (63.3–76.5)
Universal hepatitis B vaccination of newborns before hospital discharge 127 67.0 (59.1–73.5)
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maining 79.8% of maternal records
was through clinical notes. Of 318
women without a documented prena-
tal test result, 57.3% (95% CI:
46.9–67.1) were tested on admission;
overall, 96.8% of women had docu-
mented HBsAg test results. Among
women without prenatal test docu-
mentation, the proportion tested on
admission varied widely across states,
ranging from 0% to 100%, with a me-
dian of 25%.

Prevalence of Maternal HBV
Infection

Twenty-one women had documenta-
tion of a positive HBsAg prenatal test
(n � 18) or tested positive on admis-
sion (n � 3) for an overall weighted

prevalence of 0.9% (95% CI: 0.5–1.8).
This prevalence estimate is based on
test results for 96.8% of the sample;
174 women had neither documenta-
tion of a prenatal HBsAg test result nor
a test on admission.

Management of Infants Who Were
Born to Women With HBsAg-
Positive and HBsAg-Unknown
Status

Of the 18 infants who were born to
HBsAg-positive women with a docu-
mented positive HBsAg prenatal test,
13 (67.1% [95% CI: 35.3–88.4]) re-
ceived HepB within 12 hours of birth
and 11 (62.1% [95% CI: 31.8–85.2]) re-
ceived both HBIG and HepB within 12
hours. Two infants (13.7% [95%CI: 2.4–

51.1]) did not receive HepB, and 5 in-
fants (19.7% [95% CI: 5.3–51.8]) did not
receive HBIG before discharge.

Among 320 infants who were born to
women without documented prenatal
HBsAg test results, 150 (52.4% [95% CI:
39.5–64.9]) were vaccinated within 12
hours of birth and 67 (20.1% [95% CI:
11.0–33.8]) were not vaccinated be-
fore discharge. Only 4 (1.9% [95% CI:
0.4–8.5]) of 41 infants who weighed
�2000 g and were born to women of
unknown HBsAg status received HBIG
(Table 3).

Documentation of Maternal HBsAg
Status and Discrepant Test Results

Table 4 provides data for 27 women
with a documented HBsAg positive test
result from any source. In 15 cases, the
maternal test results in the infant
medical record were discrepant or
missing.

Universal Newborn HepB
Vaccination

Overall, 68.7% (95% CI: 59.4–76.6) of in-
fants received HepB at birth. Most
strongly associated with vaccine ad-
ministration was having a written hos-
pital policy for HepB administration at
birth and hospital location in a state
with a universal birth dose policy.9

Other significant factors included ma-
ternal insurance carrier (Medicaid),
hospital affiliated with a medical resi-
dency program, and rural location
(Table 5).

TABLE 2 Demographic Characteristics of Mothers Sampled and Proportion Screened During
Pregnancy by Demographic Characteristic

Maternal Characteristic Sample Documented Prenatal
HBsAg Test Result

n Wt % (95% CI) n Wt% (95% CI)

Race/ethnicity
White 2893 47.5 (41.2–53.9) 2742 95.1 (93.1–96.5)
Black 600 15.2 (12.1–19.0) 527 88.9 (84.1–92.4)
Asian 129 4.1 (2.8–6.0) 126 95.6 (86.8–98.6)
Hispanic 657 24.5 (17.8–32.6) 592 88.9 (84.9–92.0)
Other/unknown 483 8.7 (6.1–12.2) 457 94.7 (90.7–97.0)
Insurance status
Private 2304 52.4 (46.5–58.3) 2195 95.9 (94.4–97.0)
Medicaid 2055 37.2 (32.4–42.3) 1892 89.0 (85.0–92.1)
Other/unknown 403 10.3 (7.0–15.0) 357 89.0 (81.8–93.6)
Maternal age at time of infant birth, y

�18 179 3.7 (2.8–4.8) 160 90.3 (81.3–95.2)
18–25 2101 37.2 (34.3–40.5) 1948 90.1 (86.6–92.7)
26–30 1243 27.2 (24.9–30.0) 1163 92.8 (90.0–95.0)
�30 1219 29.1 (28.2–35.3) 1157 95.8 (93.1–97.4)
Hospital location
Rural 1816 10.4 (7.6–14.1) 1718 95.3 (93.3–96.7)
Urban 2946 89.6 (85.9–92.4) 2726 92.3 (90.0–94.2)

TABLE 3 Management of Infants Who Were Born to HBsAg-Positive Mothers and Mothers With Unknown HBsAg Status

Parameter n No Administration �12 h �12 h Administration,
Unknown Time

n (Wt %) 95% CI n (Wt %) 95% CI n (Wt %) 95% CI n (Wt %) 95% CI

HepB administration
Born to HBsAg positive mothersa 18 2 (13.7) 2.4–51.1 13 (67.1) 35.3–88.4 1 (10.8) 1.5–49.3 2 (8.4) 1.4–37.6
Mother unknown statusb 320 67 (20.1) 11.0–33.8 150 (52.4) 39.5–64.9 67 (15.3) 10.1–22.4 36 (12.3) 6.2–23.0
HBIG administration
Born to HBsAg positive mothersa 18 5 (19.7) 5.3–51.8 11 (62.1) 31.8–85.2 1 (10.8) 1.5–49.3 1 (7.5) 1.0–39.2
�2000 g mother unknown statusb 41 37 (98.1) 91.5–99.6 3 (1.3) 0.3–5.8 0 (0.0) 0 1 (0.6) 0.1–4.5

a Infants whose mothers had a documented positive prenatal test, regardless of subsequent notations in the medical record (see Table 4).
b Infants who were born to mothers with no documentation of prenatal HBsAg test result.
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DISCUSSION

We conducted a national survey of hos-
pitals to determine policies for preven-
tion of perinatal HBV transmission and
conducted medical record reviews for
almost 5000 mother–infant pairs. Our
findings document gaps in prevention
of perinatal HBV transmission that
illustrate the importance of fully imple-
menting the 2005 ACIP recommen-
dations to prevent perinatal HBV trans-
mission. Although prenatal HBsAg
screening rates are high and consis-
tent with past studies conducted in
selected areas,10–12 they could be
improved among selected groups, in-
cluding, black and Hispanic individuals
and those who have Medicaid. Further-
more, substantial gaps exist for hospi-
tal policies aimed at preventing peri-
natal HBV transmission. In addition,
gaps exist in hospital practices for
testing women who are admitted with
unknown status and managing infants
who are born to mothers with an
HBsAg-positive or unknown test result.

Policies that are specific to various as-
pects of prevention of perinatal HBV
transmission were absent in up to one
third of hospitals. Previous national
data on policies examined in this sur-
vey are available only for screening of
women who present with unknown
status. Two studies conducted in 1993

estimated that 51% and 56% of hospi-
tals had policies to perform HBsAg
testing of women with unknown sta-
tus, as compared with the 63% of hos-
pitals in this survey.13,14 Data from the
medical record review showed that
the presence of policies was not uni-
formly associated with the outcome
targeted by the policy. Specifically, al-
though administration of HepB to all
newborns was significantly associated
with having a hospital policy for new-
born vaccination, no association was
observed for administration of HepB to
infants whowere born to women of un-
known HBsAg status, and a nonsignifi-
cant association was observed for
testing pregnant women on admission
without documentation of prenatal
HBsAg test results. This lack of consis-
tency reflects gaps in implemented
policies and highlights the importance
of monitoring clinical practices and
assessing performance indicators
through hospital-based quality assur-
ance reviews.

With respect to screening practices, al-
though screening prenatally has be-
come the norm, this is not true for
screening women who are admitted
without documented prenatal HBsAg
results. A small proportion of women
are admitted without test results and
are not tested on admission. Hospitals

in 3 states had high testing rates for
such women, including those in Texas,
where testing of all women who
present for delivery is mandated. Rea-
sons for the high testing rates in the 2
other states are unclear.

Management of HBV-exposed infants
and infants born to women with un-
knownHBsAg statuswas suboptimal in
this study. For HBV-exposed infants,
comparisons with past studies are dif-
ficult because the number of HBV-
exposed infants in this study and oth-
ers is small. In the study by Yusuf et
al,13 9 of 12 exposed infants were vac-
cinated and 8 of 12 received HBIG (tim-
ing unspecified). In the study by Pierce
et al,10 7 of 9 were vaccinated within 24
hours (HBIG administration not re-
ported). Administration of HepB to in-
fants who were born to women with
unknown HBsAg status was higher in
this study than in that reported by
Yusuf et al (22%). Administration of
HBIG to infants who weighed �2000 g
and were born to women with un-
known status was very low in this
study. Whereas the American Academy
of Pediatrics has recommended that
these infants receive HBIG since 1997,15

the ACIP adopted the recommendation
only in 2005.4

Errors in the transcription of maternal
HBsAg status have been well docu-
mented8; as a result, the revised 2005
ACIP statement recommends that a
copy of the original laboratory report
indicating HBsAg status be included in
both the maternal and infant medical
records. Of the 27 mother–infant pairs
in our sample with any documentation
of a positive maternal HBsAg test re-
sult (Table 4), maternal results in the
infant medical records were discrep-
ant or missing for 15, demonstrating a
medical documentation error rate of
�50%. This is alarming, particularly
when one considers that these errors
were identified only among mother–
infant pairs with any documentation of

TABLE 4 Documentation of Maternal HBsAg Status: Comparison of Prenatal Test Results, Results of
Tests Performed on Admission to Labor and Delivery Unit, and Test Results as
Documented in Infant’s Medical Record for 27 Mother–Infant Pairs With Any Mention of
Positive Maternal HBsAg Test Results

Prenatal HBsAg
Test Result
(Maternal
Record)

HBsAg Test Result
on Admission
(Maternal
Record)

Maternal HBsAg
Status (Infant
Record)

n No. of Infants Who
Received HepB

No. of Infants
Who
Received
HBIGAt�12 h At�12 h

Positivea,b Not documented Positive 12 10 2c 1
Positivea,b Not documented Not documented 3 1 0 1
Negativea Positive Not documented 3 2 0 0
Negative Not documented Positive 3 2 1 0
Not documented Negative Positive 2 1 1 0
Positiveb Not documented Negative 2 2 0 0
Positiveb Negative Negative 1 0 0 0
Not documented Not documented Positive 1 0 0 0
a Cases included in estimate of percentage of mothers infected.
b Cases included in Table 3, infants who were born to HBsAg-positive mothers.
c Includes 1 infant who received birth dose but for whom time of receipt was not documented.
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a positive maternal HBsAg test result
and thus may represent only more
readily identified errors. It is possible
that additional HBsAg documentation
errors could be discovered among
mother–infant pairs without any docu-
mentation of a positive HBsAg test re-
sult where positive test results were
consistently documented as negative

or omitted altogether; however, uncov-
ering these types of errors are more
labor-intensive. As expected, a minor-
ity (16%) of hospitals documented ma-
ternal HBsAg status by placing a copy
of the original laboratory report in the
medical record. Infants whowere born
to women with inconsistencies in doc-
umented HBsAg status were less likely

to receive prophylaxis, which has been
reported previously.10

The strongest predictor of newborn
HepB receipt was having a written hos-
pital policy for HepB administration at
birth, highlighting the importance of
such policies. Newborn HepB coverage
was higher in this study (69%) than
that reported in the 2007 National Im-
munization Survey (NIS) where 53.2%
of newborns were vaccinated by the
third day of life.16 Infants who were in-
cluded in the 2007 NIS were born Jan-
uary 2004 through June 2006, and in-
fants who were included in this study
were born January 2005 through De-
cember 2006. A potential reason for
the difference between these 2 esti-
mates is that this study included
data that were collected directly from
infant hospital medical records,
whereas in the NIS, vaccination cover-
age was obtained from outpatient pe-
diatric provider medical records. The
latter might not always have records
of hospital-administered HepB. Ran-
dom error and systematic biases in ei-
ther survey may also contribute to the
differences.

The estimated HBsAg-positive preva-
lence among pregnant women in this
assessment was 0.9% (95% CI: 0.5–1.8)
compared with 0.4% (95% CI: 0.2–0.8)
in the 1993 study13; however, this dif-
ference is not statistically significant.
Given differences in the proportion of
mothers with known HBsAg status be-
tween the 2 assessments and discrep-
ancies in HBsAg test result documenta-
tion discussed, ascertainment of true
infection rate from a medical record
review is challenging.

There is a growing need for implementa-
tion of perinatal HBV prevention prac-
tices by delivery hospitals given that the
number of births to foreign-bornwomen
is increasing. In 2004, 24%ofall USbirths
were to foreign-born women compared
with 18% in 1993.17 In addition, immigra-

TABLE 5 Factors Associated With Newborn Hepatitis B Vaccination

Characteristic Newborns Who Received Vaccine P

n/Na Wt% (95% CI)

Mother’s race/ethnicity .5000
White non-Hispanic 1917/2710 65.7 (57.6–72.9)
Black non-Hispanic 457/541 75.8 (61.0–86.2)
Asian 96/128 63.2 (38.7–82.3)
Hispanic 449/626 72.6 (54.2–85.6)
Other/unknown 329/450 63.4 (42.5–80.2)
Insurance status .0300
Private 1510/2163 63.2 (52.1–73.1)
Medicaid 1468/1916 75.3 (66.5–82.4)
Other/unknown 270/376 71.1 (50.6–85.5)
Maternal age at time of infant birth, y .4000

�18 123/157 70.8 (55.0–82.8)
18–25 1479/1959 71.7 (62.5–79.4)
26–30 845/1179 65.7 (54.2–75.6)
�31 788/1141 67.5 (57.1–76.4)
Hospital has written policy for universal dose
of birth HepB

�.0001

Yes 2549/2910 87.2 (76.0–93.6)
No 682/1520 38.4 (27.2–51.0)
No. of births per year .5000

�350 831/1106 74.5 (61.7–84.1)
�350 and�700 869/1178 76.5 (67.0–83.9)
�700 and�2000 838/1053 73.9 (59.6–84.4)
�2000 710/1118 65.6 (51.9–77.1)
Highest level of neonatal care .7000
Basic care 1564/2119 64.1 (43.9–80.3)
Specialty care 995/1379 65.1 (50.7–77.2)
Subspecialty care (neonatal intensive
care)

664/932 72.5 (57.2–83.9)

Attending provider .7000
Obstetrician 2406/3265 69.2 (58.7–78.0)
Family physician 517/704 68.9 (54.8–80.2)
Other/unknown 325/486 64.9 (54.3–74.2)
Hospital contains medical residency program .0100
Yes 708/945 80.4 (69.8–87.9)
No 2540/3510 61.8 (50.0–72.4)
Hospital geographic location .0300
Rural 1313/1684 81.6 (73.1–87.8)
Urban 1935/2771 67.2 (56.9–76.0)
Hospital funding type .5900
For profit 400/546 63.0 (37.0–83.2)
Not for profit 2848/3909 70.0 (60.3–78.2)
State with universal birth dose supply policyb .0001
Yes 1718/2155 83.9 (77.6–88.6)
No 1461/2225 57.9 (44.6–70.2)
Total 3248/4455c 68.7 (59.4–76.6)
a Totals may vary; missing and “don’t know” responses were excluded.
b Policy to provide the newborn HepB dose at no cost to all infants, regardless of insurance status.
c Infants who weighed�2000 g at birth and were born to HBsAg-negative mothers were excluded.
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tion fromcountrieswith high endemicity
has increased.1,18

There are certain limitations to these
findings. First, personnel who con-
ducted data collection varied, with the
majority of medical record abstrac-
tions conducted by health department
staff and the remainder by hospital
personnel. Second, although the
overall response rate was high, 2
large states, California and Texas,
had low hospital participation rates,
which could affect the representa-
tiveness of the data. Third, this study
was not designed to follow infants
who were born to HBsAg-positive
mothers to determine perinatal HBV
infection rate.

CONCLUSIONS

Given the existence of highly effective
PEP, perinatal HBV transmission can
be almost entirely prevented, but gaps
in the delivery hospital prevention pol-
icies and practices persist. Universal
newborn HepB vaccination, together
with timely administration of appropri-
ate prophylaxis to infants who are

born to HBsAg-positive women and
women of unknown HBsAg status, are
essential hospital clinical practices for
preventing perinatal HBV infections. In
October 2008, the National Quality Fo-
rum endorsed 2 perinatal care perfor-
mance measures specific to HepB,19 1
to monitor hospital newborn HepB cov-
erage and a second tomonitor the pro-
portion of infants who are born to
HBsAg-positive women and receive
timely and appropriate prophylaxis in
delivery hospitals. Although use of Na-
tional Quality Forum performance
measures is a promising step toward
closing the persistent hospital gaps
for perinatal HBV prevention in the
United States, considerable work
remains.
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